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Introduction
The role of financial markets in fostering macroeconomic performance has been well-stated in the literature. Arguably, the financial markets enhance economic performance through various channels. The http://dx.doi.org/10.5755/j01.ee.22.3.513
-231 -financial markets allow investors to allocate their resources or savings to productive investments (Greenwood & Smith, 1997) and reduce information and transaction costs (Levine, 1997) and, consequently, make more funds available for investments. In addition, they also alleviate liquidity risk and allow risk sharing. Given that most investors are risk averse, they tend to prefer to hold liquid assets instead of locking in their capital in long term investments. In this regards, the financial markets provide liquid assets such as liquid bank deposits and easily tradable shares to investors and, through effective fund pooling, they provide an avenue for risk sharing and diversification (Enisan and Olifisayo, 2009 ). In the process, firms are able to undertake profitable investments through continual access to financial capital (Mazur and Alexander, 2001) and improve productivity through greater specialization of resources (Saint-Paul, 1992) .
Recognition of these benefits has led many developing nations to develop their financial markets with the recent focus on stock markets as a catalyst to long term growth. However, the recurring financial crises in many part of the world have raised concern that the stock markets can also have adverse bearings on economic performance. A case in point is the 1997/1998 financial crisis in East Asia. Prior to the crisis, the development of stock markets in crisis-hit countries such as Indonesia, Malaysia, the Philippines, South Korea and Thailand had been impressive and in parallel with their economic development. However, following the stock market collapses in 1998, these economies recorded drastic drop in their real activities. The heightened stock market volatility in these markets as compared to the developed markets has also been noted to indicate destabilizing speculation and, accordingly, override any potential benefits of stock market development (Ibrahim, 2007) . The detrimental effects of stock market development are further stressed by Devereux and Smith (1994) , Shleifer and Summers (1988) and Singh and Weiss (1998) . Respectively, they stress the effects of stock market in reducing savings, facilitating counterproductive corporate takeovers, and attracting speculative inflows and reversals of financial capitals.
The purpose of this paper is to empirically examine this issue by focusing on the experience of Thailand, a country first hit by the Asian crisis. In the first quarter of 1993, the market capitalization of the Stock Exchange of Thailand (SET) was approximately 1,494.5 billion baht and, by the end of 2007, it climbed to 6,636.1 billion baht 1 . With this progress, the SET is viewed as one of the largest emerging markets in the region (see also Jirasakuldech et al., 2008) . However, the market capitalization recorded drastic drop during the 1997/1998 Asian financial crisis and slight decline at the beginning of the 21 st century. At its peak in the first quarter of 1996, the market capitalization was at 3,665.2 billion baht. Then, it dropped steadily to its lowest point at 1 SET market capitalization data are obtained from the Stock Exchange of Thailand website (www.set.or.th).
898.6 billion baht in the third quarter of 1998 before it picked up again towards the current level. Over 1993 Over -2007 , the market also witnessed wide swings in its market index especially during the Asian financial crisis. Under this backdrop of market uncertainty, it would thus be interesting to examine whether the stock market development plays a crucial role in Thai economic performance or its potential benefits are dwarfed by excessive market risk.
Early analyses of finance -growth relations relied on cross-country regressions (see, for instance, Atje and Jovanovic, 1993 and Levine and Zervos, 1998) . Based on the argument that the influence of financial development on economic performance is country-specific as well as on the need to disentangle their causal patterns, recent studies have adopted time series analyses of specific countries via principally a vector autoregression (VAR) framework. In the present analysis, we follow the convention by adopting standard time-series econometrics of unit root, cointegration and the vector autoregression (VAR) model to examine dynamic interactions between stock market development and real activity in Thailand. Then, to add credence to our analysis, we also address the issue of exogeneity in the stock market -economic performance relation. In the next section, we briefly review related literature. Then, we detail data and empirical approach. Estimation results are discussed next. The final section summarizes the main findings and provides concluding remarks.
Review of the Literature
The importance of the financial system in economic development hinges on the seminal work of and later Goldsmith (1969) , McKinnon (1973 ) & Shaw (1973 . While the predominant focus in the empirical literature is on measures of banking development such as monetary ratio and credit ratio and their relations to economic performance, some studies have also examined the development role of stock markets. Below, we provide illustrative studies that focus on the role of stock market development solely or in conjunction with banking sector development.
Early cross-country studies tend to provide affirmative evidence that the development of stock markets is critical for economic progress. Among them include Atje & Jovanovic (1993) , Levine & Zervos (1996 , Harris (1997) , Rousseau and Watchel (2000) and Beck & Levine (2002) . These studies have emphasized strong positive correlations between measures of stock markets, such as stock market size and liquidity, and economic growth. Moreover, some have hinted that stock market development may be important for certain groups of countries. For instance, Harris (1997) concludes that the stock markets tend to promote growth in developed countries. Meanwhile, Levine and Zervos (1998) note the relation between measures of economic activity and stock market liquidity to be particularly strong in developing countries.
With the need to disentangle the causal directions between finance and growth and the arguments that their relations may be country-specific, some recent studies have subjected the analyses to experiences of individual countries. The time-series evidence based mostly on vector autoregression (VAR) framework, however, is not unequivocally supporting the finance-led growth thesis. Arestis et al. (2001) examine the role of stock markets on economic growth in five developed markets, Germany, the United States, Japan, the United Kingdom and France. In addition to stock market development measures, they also include measures of banking sector development and market volatility. Their results suggest the relative dominance of the banking sector development as compared to stock market development in their long run relations with economic performance. However, they do note the significant, albeit small, contribution of stock market to output growth in France, Germany and Japan. However, in the case of New Zealand, Mazur and Alexander (2001) find no significant role of stock market development on the level of real output. More recently, Dritsaki and Dritsaki-Bargiota (2005) examine the causal pattern between credit, stock market and economic development for Greece. They find evidence that the stock market development tends to follow credit market and economic development.
Some recent studies have also focused on emerging or developing economies. Notable among them are Kassimatis and Spyrou (2001) , Caporale et al. (2005) , N'zue (2006), Ibrahim (2007) , and Enisan and Olufisayo (2009) . Kassimatis and Spyrou (2001) examine the contribution of stock and credit market expansion to economic development in five emerging markets -Chile, India, Mexico, South Korea and Taiwan. They document the presence of long-run relations between measures of stock market, credit market and economic development in all countries. More importantly, they note positive contribution of the stock market development to the economic performance of Chile, Mexico and South Korea. While the stock market capitalization and real industrial production are independent in India, they are negatively related in Taiwan with a causal relation running from the former to the latter. Caporale et al. (2005) examine the causal pattern between real output, stock market development, and investment or investment productivity for four emerging markets -Chile, Korea, Malaysia and the Philippines. The evidence tends to support the finance-led growth from the stock market perspective in these countries. They further point out to the importance of investment productivity as a transmission channel from stock markets to economic growth in the long run.
Analyzing the relation between stock market and economic development for Côte D'Ivoire, N'zue (2006) documents evidence for their cointegration or long run relation particularly when their relation is framed in multivariate setting. He further notes long-run feedback effects between the two variables and short-run unidirectional causality from stock market development to real activity. Ibrahim (2007) further contributes to the subject by examining the experience of Malaysia using standard time-series econometrics. The findings tend to suggest the importance of the financial markets particularly the stock market in explaining Malaysia's macroeconomic performance. Most recently, Enisan and Olufisayo (2009) attempt to uncover the long run relation and causal nexus between stock market development and economic growth in seven sub-sahara African countriesCôte D'Ivoire, Egypt, Kenya, Morocco, Nigeria, South Africa, and Zimbabwe. Using the ARDL bounds testing procedure, they note the presence of cointegration in only Egypt and South Africa. Moreover, in a VECM setting, the finance-led growth hypothesis is further supported for the two countries. Finally, estimating VAR in first differences for the remaining countries, they note bi-directional causality between stock market development and economic performance for all cases except Nigeria.
The evidence from the aforementioned studies seems suggestive of the positive role of stock market development in the growth process of especially emerging markets. In the present paper, we extend the analysis to the case of Thailand, a country first hit by the Asian crisis. While the existing studies stop at examining the causal dynamic interactions between the variables under consideration, we append these conventional analyses with superexogeneity tests such that we can address the policy prescription based on finance-led growth in a satisfactory manner.
Methodology and Data
The focal variables in the analysis are measures of economic and stock market developments. We use real gross domestic products (GDP) as a measure of the level of economic development and market capitalization as a ratio of GDP (MC) to reflect the level of stock market development. The relations between these two variables are framed in multivariate setting by including other controlled variables to avoid possible omitted variable bias. The controlled variables that we employ are the investment to GDP ratio (INV) and the aggregate price level as measured by the GDP deflator (P). According to Levine and Renelt (1992) , among various variables considered, the share of investment in GDP has a positive and robust relationship with economic growth. Moreover, as argued by Alexander (1997) , the omission of this variable in many growth studies is not justifiable on theoretical grounds. In our context, including the investment ratio allows for the indirect relation between stock market development and economic development, i.e. via firms' investment 2 . The inclusion of the aggregate price level is based on various works that attempt linking inflation to economic growth (see, for instance, Ericsson et al., 2001 and Gillman et al., 2004 ). We take the price level to reflect monetary condition or macroeconomic uncertainty, which may play an intermittent role in the stock market -economic development relations. Thus, our framework contains four variables -real GDP, market capitalization ratio, investment ratio and the -233 -aggregate price level. These variables are expressed in natural logarithm.
The dynamic causal relations among these variables are assessed via a vector autoregression (VAR) framework. As imperative, we precede the VAR estimation with analyses of the variables' integration and cointegration properties. Briefly, a variable is classified according to the number of times differencing is needed for it to achieve stationarity. If a variable requires differencing d times to attain stationarity, it is said to be integrated of order d. This means that a variable integrated of order 1 or higher is non-stationary. Then, a set of non-stationary variables is said to be cointegrated or share a long run relation if their linear combination is stationary. In the analysis, we apply the commonly used augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests to determine the variables' stationarity property or integration order. As regards to cointegration, we implement the maximum likelihood approach to cointegration test developed by Johansen (1988) and Johansen and Juselius (1990) .
Based on integration and cointegration test results, we proceed to VAR model estimation. Denote X = (GDP, MC, INV, P), the VAR model is written in levels as:
where A 0 is a 4 × 1 vector of constant terms, A i is a 4 × 4 matrix of coefficients, e t is a 4 × 1 vector of error terms, and p is the optimal lag order set to render the error terms serially uncorrelated 3 . From the estimated VAR, we simulate impulse-response functions (IRF) and variance decompositions (VDC) as a basis for inferences. The impulse-response functions trace temporal responses of a variable of interest to its own innovations and innovations of other variables in the model. Thus, from the IRF, we can note temporal responses of real activity (GDP) to innovations in stock market development (MC) and vice versa. Meanwhile, the VDC attribute the variable's forecast error variance to shocks in other variables and, accordingly, allow us to assess the relative importance of stock market development in accounting for variations in economic performance and vice versa. Based on these, inferences on causal patterns between the variables can be made.
We adopt Sims' (1980) strategy by using the socalled Cholesky orthogonalization to generate IRF and VDC. It needs mentioning that, given the recursive structure of shocks in the Cholesky orthogonalization, IRF and VDC simulation requires pre-specified causal ordering of the variables. A variable ordered first in the ordering is viewed to respond to other variables with lags while a variable ordered second responds contemporaneously to the first-ordered variable and with lags to the remaining variables. Needless to state, a variable ordered 3 It should be noted that the level VAR is valid in the context of cointegrated series. See the arguments given by Ramaswamy and Slok (1998) last is most endogenous since it reacts contemporaneously to other variables in the system. Based on these, our ordering of the variables is GDP, P, INV, and MC, which we believe to be sensible. At the same time, we append this strategy with the analysis of residuals' contemporaneous correlations. This is important as the results of IRF and VDC will only be marginally affected by the variables' ordering if these correlations are low or insignificant.
To add further credence to our analysis, we also address the weak exogeneity and superexogeneity of stock market development variable in accounting for macroeconomic performance. While the IRF and VDC can provide insight on the causal relations between stock market development and economic performance, they may not be sufficient for policy analysis (Yang and Yi, 2008) . Hoover and Perez (1994a, 1994b) note the need to look at what is termed as "control causality", a concept parallel to superexogeneity defined by Engle et al. (1983) . 4 Indeed, to make a strong case for stock market development as a catalyst to growth, it needs to be superexogenous since the relationship between real output and stock market development is structurally invariant to policy shift. Otherwise, the Lucas (1976) critique applies. That is, policy recommendations based on econometric estimation using past data and assuming constant parameters are suspicious (Engle et al., 1983) .
The exogeneity test is straightforward and can be implemented in a cointegrating framework by focusing on the significance of the error correction term (Urbain, 1992 and Harris, 1995) . More specifically, as noted by Johansen (1992) , to ascertain whether the stock market development is exogenous, we need to test the significance of the error correction term in the stock market equation. The recent work by Darrat et al. (2000) , to which we follow, applies this approach in looking at the export-led growth hypothesis for Taiwan. Thus, we estimate the following error correction model for stock market development: where ∆ is the first-difference operator and EC is the error correction term. In implementing (2), we set the maximum lag-order to 4 and apply the general-tospecific procedure by sequentially deleting insignificant lags. Then, following Darrat et al. (2000) , we subject the final model to various diagnostics tests to first evaluate the model adequacy.
Based on (2), the stock market development is said to be weakly exogenous if the error-correction term is 4 Control causality is defined by Hoover (1988, p. 173) 
Empirical Findings Data Preliminaries
The data are quarterly spanning the period 1993.Q1 to 2007.Q4. We obtain real GDP, investment and GDP deflator from the Bank of Thailand website (www.bot.or.th). Meanwhile, the market capitalization data are from the Stock Exchange of Thailand website (www.set.or.th), which provides market capitalization from 1993 onwards. We do not extend the sample beyond 2007 since 2008-2009 GDP are preliminary figures. All variables are expressed in natural logarithm. Table 1 provides descriptive statistics of these variables in the first difference. Despite episodes of uncertainties, such as the Asian crisis, global oil price uptrend and current global financial upheavals, Thailand exhibited an average annualized growth rate of 4.1% over 1993 to 2007. The inflation rate experienced by Thailand is considered low, recording an average rate of 3.2% per year. The market capitalization also witnessed an upward trend at the rate of 2.8% per year. However, the investment ratio dropped over 1993-2007. As should be expected, the change in the investment ratio is relatively more volatile than the GDP growth rate. Noticeable from the descriptive statistics is the high variation in market capitalization ratio, making the concern on stock market. As a preliminary analysis, we first subject each time series to ADF and PP unit root tests and report the results in Table 2 . We include both the drift and constant terms in the test equation and use the AIC for the optimum lag order in the ADF test. We may observe from the table that both tests are in agreement in classifying all variables to be non-stationary integrated of order 1. Accordingly, we proceed to the Johansen-Juselius cointegration test and provide the trace and maximal eigenvalue test statistics and 5% critical values in Table 3 . In the test system, we set the lag order to 3, which we find sufficient to whiten the noise process. In addition, we also include the crisis dummy variable, taking the value 1 for 1997.Q3 and 1998.Q4, as an exogenous regressor 5 . Both statistics indicate the presence of cointegration or long run relations among the four variables. Namely, while the trace statistics suggests two cointegrating vectors, the maximal eigenvalue statistics indicates a unique cointegrating vector. Take note that adjusting the two statistics by (T -np)/T, as suggested by Reinsel and Ahn (1992) , to correct small sample bias does not overturn the cointegration results. T is the number of observations, n is the number of variables and p is the lag orders. The finding of cointegration rules out noncausality among the variables in that there must be 5 It is pleased to note that the cointegration test results are robust to the inclusion or exclusion of the crisis dummy variable. causality in at least one direction, the issue that we address next using variance decompositions and impulse-response functions.
IRF and VDC
With the finding of cointegration, we estimate a level VAR to discern dynamic causal interactions among the variables in the system. The crisis dummy variable is also incorporated in the VAR. It is pleased to note that its exclusion only further strengthens our main results. The VAR lag order is set to 4, in line with the above cointegration test, to render the error terms serially uncorrelated. From the estimated VAR, we generate IRF and VDC with the following variables' ordering: GDP, P, INV and MC. Figure 1 plots the impulse response functions while Table 4 presents corresponding variance decompositions.
Several aspects of the results are noteworthy. Note that, the impulse-response functions tend to indicate bidirectional causal relations between GDP and MC. Following innovations in MC, GDP reacts positively and significantly up to 6-quarter horizon. From the variance decompositions in Table 4 , more than 40% of GDP forecast error variance is attributable to innovations in MC after 12-quarter horizon. At the same time, roughly 20% of the variations in MC is explained by GDP shocks over the same horizon. From these results, it seems that stock market development does contribute positively to growth and, at the same time, economic progress tends to necessitate the advancement of the stock market. The important role of the stock market is further reflected by positive responses of INV to MC (Figure 1 ) and sizeable percentage of INV variations accounted by MC innovations, i.e. 29% after 12 quarters. It should be noted from the results that INV also contributes positively to stock market development in Thailand. Apart from these main results, we also note bi-directional causal relation between GDP and INV, further adding credibility to our empirical results. As can be observed from Figure 1 , in response to investment shocks, GDP increases. Likewise, investment reacts positively to GDP innovations. Then, while investment explains roughly 8% of the GDP forecast error variance, GDP contributes about 20% of the variations in investment after 12-quarter horizon. This causal relation should be expected as investment is considered to be significant and robust determinant of growth and GDP should stimulate investment as suggested by the accelerator model of investment. In light of the noted causal findings between INV and MC, the stock market development also plays an indirect role in stimulating economic growth via its impact on investments. Finally, we also note positive responses of the price level to innovations in GDP and MC (Figure 1) . From Table 4 , both tend to account for sizeable percentages in the forecast error variance of the price level. Innovations in GDP may reflect aggregate demand shocks. Meanwhile, the stock market development may have eased liquidity constraint and increased wealth. These would have resulted in upward pressure on the price level, as captured by the impulse-response functions.
To see whether our reported results may be sensitive to the chosen variables' ordering, we report the VAR residual correlation matrix in alternative ordering, we document only a uni-directional causal relation from GDP to INV and from MC to INV. Central to our theme, the causal relation between GDP and MC remains robust. Based on this, the causal role of the stock market development in economic development is further substantiated 7 .
Exogeneity Tests
As a final analysis to add further credence to our noted results on the significant role of stock market development in fostering economic performance, we examine the issue of whether the stock market development is superexogenous in the system. We follow the approach taken by Darrat et al. (2000) by estimating an error correction model of the stock market development as specified in (2). We fix the maximum lag order of firstdifferenced terms to 4 and apply the general-to-specific procedure to trim insignificant lags. The results of the error-correction model are given in Table 6 , panel (a). The model passes all diagnostic tests including the LM test for serial correlation, ARCH test for autoregressive conditional heterosekadasticity, the Jarque-Bera (JB) test for the error normality, and the RESET test for model misspecification. We also check for the structural stability of the model using CUSUM and CUSUMSQ and find it to be stable (see Figure 2) .
As may be noted from the table, the error correction coefficient is significant at only 10% significance level. Thus, the evidence in support of the weak exogeneity of the stock market development seems not strong. To test for superexogeneity, we incorporate the error correction term squared and test the joint significance of the error 7 As a further experimentation, we also simulate generalized impulseresponse functions (GIRF) as suggested by Pesaran et al. (2001) . The GIRF does not require a pre-causal ordering of the variables and allow all variables to contemporaneously respond to other shocks in the system. It is pleased to note that the results are qualitatively similar to the reported ones. correction term and error correction term squared. The results are given in panel (b) of the Table. From the F test, we fail to reject the superexogeneity of the stock market development. Indeed, the null hypothesis for their joint significance can not be rejected at even 10% significance level. These tests are repeated for the real GDP equation, since real GDP can also be exogenous in the system. The evidence indicates that real GDP is not weakly exogenous and it is not superexogenous. More specifically, the t-ratio for the error correction coefficient is -2.658. Meanwhile, the joint test of error correction term and error correction term squared yields the F statistics of 4.026. These statistics are significant at 5% significance level. Thus, we can state that the relation between economic performance and stock market development is structurally invariant to policy or regime shifts. In the case of Thailand, there is a strong case for policy recommendation to further develop the stock market as a driver of economic performance. 
Conclusions
This paper empirically analyzes the relationship between stock market development and real activity for the case of Thailand. The analysis is framed in multivariate setting consisting of real GDP, market capitalization ratio, investment ratio, and the aggregate price level. Following the convention, it applies time series econometrics of unit root, cointegration and vector autoregressions to examine the long run relation among the variables and discern their dynamic causal interactions. In addition, we address whether the Lucas (1976) critique applies to the policy prescription based on the finance-led growth analysis by examining the superexogeneity of the stock market development. The superexogeneity tests of both stock market development and real GDP are implemented in error-correction setting.
The data are quarterly running from the first quarter of 1993 to the fourth quarter of 2007. From the analysis, we uncover the following results:
• There is a cointegrating relation that ties the four variables together in the long run.
• The IRF functions tend to indicate bi-directional causality between stock market development and real GDP. Both variables exhibit positive and significant responses to innovations in the other variables.
• This bi-directional causal pattern is further substantiated by variance decompositions, where sizeable percentage of the variations in real GDP is accounted by shocks in stock market development and vice versa.
• There is also a causal link between stock market development and investment ratio that runs from the former to the latter.
• The stock market development is found to be superexogenous in the system. Meanwhile, the superexogeneity of real GDP is rejected. Apart from these main results, we also note the presence of bi-directional causality between real GDP and investment ratio and substantial contributions of both real GDP and stock market development to variations in the aggregate price level. Response of MC to P -.01
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